This mixed-methods study explored ways to enhance the emergency response abilities of workers in long-term care services for the elderly. Based on different service types, we identify emergency situations and the response abilities of workers in long-term care services. Results indicated that there are more emergency situations in care facilities than in home care services. However, 71.3% of respondents in facilities said emergency response abilities were low compared to 44.2% of workers in home care services. Qualitative research identified six categories and 16 themes based on emotions experienced during emergencies and the challenges in determining solutions. The study confirms that there is a difference in emergency incidences and the coping abilities of workers in facilities and home services with high emergency incidence rates. Developing and applying guidelines for emergency response management by service type is recommended.
Introduction
In 2015, over 126 million people were aged 80 years or above, representing a 57.2% increase in the number of elderly people since 2000. This number is expected to triple by 2050 [1] , indicating that the aging population has become a critical issue worldwide. Korea is the fastest aging society globally and it officially became an aged society in 2017. By 2025, Korea is expected to become a super-aged society, with more than 20% of the population being over the age of 65 years. Korea adopted a long-term health care insurance system in 2008 to address this challenge [2] . This insurance system provides long-term care services (LTCS), such as physical activities and housekeeping support, for the elderly who are no longer independent owing to dementia or physical disease. Two branches of LTCS include facility care services (FCS), which are provided when an elderly patient is admitted to a medical welfare center, and home care services (HCS), which are provided when an elderly patient requires a long-term caregiver in their home [3] .
Recipients of LTCS include elderly patients with dementia, Parkinson's disease, and cerebrovascular diseases [4] . Patients have typically suffered from these diseases for a long time and are vulnerable to further complications due to their chronic diseases combining with various other complexities from acute conditions (e.g., urinary tract infection, pneumonia, dehydration), which can lead to emergencies that require immediate treatment [5] . LTCS classify the elderly into five grades based on their health conditions or physical dependence. The choice of FCS or HCS provision is based on this grade. FCS are for people with severe physical dependence (Grades 1 and 2), and HCS are reserved for those with reduced physical dependence (Grades 3-5). Thus, those receiving FCS are likely to have complex diseases, weakened immune systems, and restricted mobility, which increases their risk for bedsores, infections, and further physical dependence [6] .
More than 75% of emergencies involving the elderly occur in their homes, with 45.8% being fall-related and 9.7% involving asphyxia. Elderly people over 65 years account for 66.6% of all asphyxia-related deaths [7] . Emergencies involving the elderly in LTCS sites are frequent regardless of service type, which highlights the importance of developing methods that can accurately identify abnormal changes in patients and quickly recognize emergencies to prevent accidents and save lives. Additionally, appropriate responses to emergencies by practitioners of LTCS are crucial [8] and need to be performed quickly and accurately during this critical window. Elderly patients require a longer recovery period from deterioration or injury, and the risk of secondary complications during this process is high if not addressed accordingly from the onset. Moreover, it is usually elderly people with severe, difficult to manage illnesses that are FCS patients, which results in lower daily living performance [9] , more exposure to emergencies, more frequent use of emergency departments [10] , longer hospital stays, and increased mortality rates when compared to HCS patients [11] .
Conversely, HCS patients have less severe illnesses, yet the proportion of HCS is twice as high (48.5%) as the proportion of FCS (21.9%) [12] . These values indicate that it is necessary to apply different emergency responses according to the type of care service and the type of emergency that is most likely to occur. Despite the need for improvement of long-term care workers' ability to respond to emergencies, no specific information has been gathered regarding the type and frequency of emergencies at different service sites, nor has information been gathered regarding how they are perceived, and what the current response capacity is.
As far as we are aware, no studies have identified the emergency situations and response abilities in LTCS. Consequently, we aim to identify and analyze these variables using a mixed-methods design that measures the types of emergencies involving the elderly and the ability of workers to respond to these emergencies. This study is not limited to identifying various emergencies through quantitative research, but also provides an in-depth look at the experiences of research participants during emergencies. In order to analyze emergency situations systematically, a mixed study was conducted. Moreover, we extended our mixed-methods design to include focus group interviews that explored the meaning, content, and nature of workers' live experiences regarding emergencies involving the elderly, which also helped identify their ability to respond to emergencies.
Study Objectives
The study aims to first identify and quantitatively analyze emergency situations involving the elderly and the required emergency response abilities of workers in LTCS. Second, it phenomenologically explores through focus group interviews with workers, the meaning and nature of live experiences regarding emergency situations involving the elderly and the necessary emergency response abilities.
Materials and Methods

Research Design and Procedure
Using a mixed-methods design, a descriptive survey (quantitative) and two focus group interviews (qualitative) were conducted to identify emergencies involving the elderly and the LTCS workers' abilities to respond to these emergencies. Using this design, we were also able to explore the meaning, content, and nature of workers' live experiences regarding emergencies involving the elderly and their perceptions of their ability to respond to these emergencies.
Study Participants
Participants for the descriptive survey included directors of elderly care facilities (ECF) and home care centers (HCC) who understood the purpose of the study and provided written consent. In Korea, LTCS for seniors are divided into ECF and HCC. For the first time, this study involved the directors who are responsible for ECF and HCC to accurately grasp the emergency situations occurring in both specialized facilities and home care services for the elderly.
A power analysis was conducted using G*Power 3.1, with the significance level α = 0.05, statistical power 0.95, and an effect size of 0.5. This analysis estimated that a sample size of 176 was needed. Excluding nine incomplete surveys, 259 surveys were used for the final analysis. Participants for the focus group interviews consisted of nine women, comprising six at an ECF and three at HCC, who met the inclusion criteria of being able to communicate clearly, with consistent thinking and judgment, understand the purpose of the study, and provide written consent.
Data Collection
Data were collected between 1 to 28 February 2019. For the quantitative research, the survey was distributed to workers who wished to participate in the research at the Korean Senior Welfare Association and the Korean Association of the Korean Elderly Welfare Association.
For the qualitative study, two focus group interviews were conducted in a conference room and lasted approximately two and a half hours. The specific selection criteria were those who understood the purpose of the study and gave written consent to participate, among those who were able to communicate, had a clear flow of thought and judgment, and were consistent in their opinions.
A voice recorder was used with participants' approval. The main interview questions were, "What was the emergency like when you were taking care of the elderly?" and "How did the ECF and HCC cope with the emergency?"
Measurements
Quantitative Research
To identify emergencies involving the elderly and the ability of workers to respond to these emergencies, we modified and supplemented tools developed by Lee [6] before transporting patients to the emergency room. The use of these tools was to investigate how best to respond to, and transport, emergency elderly patients. Three nursing professors, three ECF directors, and two HCC directors reviewed the survey before we made final revisions, and they approved its use. The content validity index (CVI) was found to be above 0.82. The final questionnaire survey examined 19 items of emergency experience, 19 items of first aid, five items of emergency response abilities, and six general characteristics.
Experiences of emergency situations were measured on a 4-point Likert scale. 1 point was given for fewer than 5 emergency situations experienced in a year; 2 points for 6-10 situations; 3 points for 11-20; and 4 points for 21 times or more. Higher scores indicated more first-aid experience. Internal consistency for emergency experience used Cronbach's α = 0.76, as described by Lee [6] . Cronbach's α for this study's internal consistency was 0.88. For the ability to respond to emergencies, Cronbach's α = 0.80, as described by Lee [6] ; however, Cronbach's α for this study's ability to respond to emergencies was 0.85, and 0.78 for first-aid.
Statistical Analysis
Quantitative research was analyzed using the SPSS WIN 22.0 program. Participants' demographic characteristics, number of emergencies, type of emergencies, and the ability to respond to emergencies involving the elderly were analyzed using frequency data. An independent-samples t-test was performed to compare the number of emergencies experienced and first-aid by service type, while a chi-square test measured workers' ability to respond to emergencies. An independent-samples t-test and one-way ANOVA were performed to compare the differences in the participants' demographic characteristics.
The Colaizzi analysis procedure [13] was used for qualitative analysis. This procedure is a phenomenological approach that enabled participants to find clear meaning from the content described and accurately state the nature of the phenomenon. The reliability and validity of the characteristics and content identified were evaluated through a consultation with a professor of geriatric nursing and a professor of emergency nursing.
Ethical Considerations
To protect our participants, ethical approval was acquired from the research ethics committee (IRB) of the researchers' respective universities (Approval number: SHIRB-201806-HR-084-02).
Results
Quantitative Results
Participants' General Characteristics
The demographic characteristics of the participants are shown in Table 1 . In HCC, 89.9% of directors were social workers, and 84.6% were social workers at ECF. In an emergency, 33.6% of caregivers in HCC first reported to the 119 rescue team, whereas 43.8% of ECF reported to nurses. In HCC, 48.1% of those in charge of first aid were caregivers, and 21.3% were facility director; in ECF, 33.1% were nurses, and 17.7% were facility director. When transferring patients to a hospital, HCC caregivers accompanied the patient 47.5% of the time, and social workers did so 14.9% of the time. In ECF, the numbers were 45.4% for caregivers and 23.2% for nurse's aides. The emergency experience was 100% in both the ECF and HCC. 
Emergency Type and First-Aid
In all items except hypoglycemia, the ECF participants experienced more emergencies than the HCC participants, and there was a significant difference between the two groups. However, intoxication was not significantly different between the two groups ( Table 2) .
Regarding first-aid by service type, the average for ECF was 0.60 ± 0.21 points, and HCC was 0.42 ± 0.20 points, which is a significant statistical difference (p < 0.001). The order of ECF first-aid was (1) call patient's guardian, (2) check vital signs, and (3) call 119; whereas the order of HCC first-aid was (1) call 119, (2) call patient's guardian, and (3) check vital signs. There was a significant difference in all treatment items except assistance with medication, blood glucose test, the Heimlich maneuver, and calling 119 ( Table 2) . 
Emergency Response Abilities
Participants' self-reported ability to respond to emergencies were "low" (ECF = 47.7%; HCC = 34.9%; χ 2 = 27.115, p < 0.001), and 98.5% of ECF and 72.1% of HCC answered "yes" to having experience of transportation to hospital (χ 2 = 35.961, p < 0.001). The number of transfers was below 5 cases (ECF = 45.4%; HCC = 77.5%; χ 2 = 47.966, p < 0.001). The decision to transfer a patient to the emergency room was discussed between the facility director and the patient's guardian (ECF = 34.6%; HCC = 33.3%), which showed a statistically significant difference (χ 2 = 43.716, p < 0.001). When asked if they had experience with the regulations for emergency procedures, 54.3% of HCC participants and 54.6% of ECF participants answered: "yes" (Table 3) .
Qualitative Results
Results of Qualitative Analysis
The director participants were all females aged between 43 and 61 years. Seven had a bachelor's degree or above, and two had associate degrees. Six worked at ECF and three at HCC. All nine were facility directors. Working experience at LTCS ranged from 5 years and 8 months to 17 years and 3 months. 
Elderly Care Facilities and Home Care Services Directors' Experience of Emergencies and Their Ability to Respond to Emergencies
One hundred and six structured experiences were extracted from the original data. Furthermore, 44 themes were derived, and 16 theme clusters were drawn from them. Six categories were presented through systematic conceptualization, and included (1) confusion in recognizing emergencies, (2) sudden occurrence of an emergency, (3) unsystematic emergency training (emergency situation training that is not systematic), (4) non-independent response (i.e., decision made in consultation with others), (5) legal standards that do not fit reality, and (6) psychological withdrawal associated with death (Table 4 ). "Only 6% can self-train for emergencies. That's because nurses are stationed at facilities. So, the remaining 94% are left unattended. So, we have to make it mandatory". (Participant 1) Category 4. Non-independent response Participants spoke to the patient's family before taking the patient to the hospital. By discussing with family members, they could take necessary action before the emergency occurred. Additionally, participants dealt with emergencies by assigning work to nurses.
"If they have a fever and are unconscious, we discuss with their family, if they have any, and take them to the hospital". (Participant 6) "In our case, the part-time doctor comes twice a week. He receives calls in emergencies, so you can get help right away". (Participant 9) Category 5. Legal standards that do not fit reality Participants were confused regarding the standards for medical practice in ECF and HCC, as they had different response criteria, which were unclear.
"When an accident occurs in clinical work, it gets very difficult when the accident involves legal matters. Since they consider precedents and the law, most cases involving care homes are caught legally". (Participant 6) Category 6. Psychological withdrawal associated with death Participants felt burdened by being investigated about a death immediately after the emergency and were frustrated by being questioned at the police station.
"As you said, when the person died, they came from four places. It was too complicated. They came from the police station, and the first person to make the discovery was really traumatized". "When I went to the prosecutor's office, they asked me, 'Why did you let the patient die by not checking on them every three minutes? The prosecutor... That's why I was so intimidated. For some reason, I felt like I had done something wrong". (Participant 1)
Discussion
Our quantitative study's results revealed that all of our participants have experienced an elderly patient-related emergency, with the ECF participants having experienced an average of 1.93 (6-10 experiences of emergency over a 1-year period) emergencies, and the HCC participants having experienced an average of 0.78 (experienced less than 5 emergency situations in 1 year) emergencies during the study period. Consequently, ECF participants experienced emergencies more often, and these results indicate that patients requiring FCS are at an increased risk for emergencies. These findings correlate with previous research [14] , which indicated that the elderly in FCS were at an increased risk for emergencies due to the severity of their underlying conditions and deterioration, which could explain why fewer emergencies occurred in HCS compared to FCS in our study since these elderly patients had less severe conditions. Although fewer emergencies occur in HCS, some elderly patients may have high medical demands due to chronic diseases and limited mobility [15] ; hence, patients with Grades 1-2 can benefit from services in both FCS and the HCS, and those requiring HCS may officially be rated as Grade 1 or 2. In this study, when an emergency occurs, the decision to transfer the patient to the emergency room is reached through consultation with their guardian or guardian at home. There was no difference between the two groups in this regard. This is because the guardian makes the decision to transfer to the emergency room regardless of the facility, because traditionally Korean society is centered on the family. In addition, workers were the most frequently used as companions when patients were transferred to the emergency room. As previous studies have shown, both FCS and HCS are the people who care for the elderly in the front line [6] .
Despite the frequency of emergencies, 71.3% of participants in ECF (44.2% in HCC) said their ability to respond to emergencies was "low". Interestingly, ECF participants said they felt less-equipped than HCC participants. In this study, most facility directors were social workers and not medical workers, which is in line with the 2014 findings that revealed that despite there being many severe patients in ECF, only 6% of the workers were nurses. In fact, only 33.1% of ECF emergencies had nurses responsible for first-aid, whereas the remaining institutions had non-medical personnel in charge. Furthermore, because workers are sent to elderly patients' homes alone as a part of HCS, they have to attend to medical emergencies that they are not equipped for, thus explaining the "low" ratings [16] . Moreover, since there are many elderly people in ECF with chronic conditions, they are at risk of dying in the absence of quick and proper treatment, which is possibly why ECF directors reported a lower ability to respond to emergencies than HCC, as their burden is greater owing to the increased potential of permanent damage occurring.
The focus groups revealed that when the registered nurse was out of the office, or it was night time, it was the caregivers who dealt with emergencies, so they reported a limitation to effective first-aid. In 48.1% of HCC, the caregivers were in charge of first-aid and were relying so much on calling the 119 emergency number that the service warned them about making frequent calls, displaying situational similarity between ECF and HCC. Additionally, when emergencies occurred in ECF and HCC and a medical practitioner was absent, non-medical personnel had to perform medical procedures to save the patients' lives, leading to conflict about performing tasks that are prohibited due to skill level. Some medical treatments should not be done during certain emergencies, even at the request of a guardian. Thus, there are a variety of difficulties that arise owing to the constraints of the law that differ from what is expected of non-medical personnel, such as different levels of medical practice in different agencies. To provide effective first-aid, clear emergency standards need to be put in place to establish the scope of possible medical practices and the role of non-medical personnel within legal boundaries [6] .
Overall, our results showed that both ECF and HCC participants were confused about recognizing emergencies accurately. In some cases, death was confirmed four to five hours later owing to incorrect assessment of the emergency, and some elderly patients were left with unattended fractures and even had to get hip joint surgery. These problems were caused by the late detection of emergencies and worsening patient health. To ensure the health of elderly patients, education needs to be provided to caregivers [17] . Additionally, in order to proactively address the frequent emergencies at ECF and HCC, more than half of the ECF and HCC participants had developed their own regulations or manuals, which they were using. Given the importance of emergency training and the need for continuous education to enable the accurate assessment of emergencies, the use of videos and educational materials can be valuable, as well as receiving training at their district office or fire station. This may be difficult, as educational methods differ between facilities, and training is done using unverified video clips and educational materials. Moreover, almost no education is being provided in HCC. Expressing regret over the lack of compulsory education for emergencies, participants emphasized the need for systematic and professional emergency education to be promoted at the government level. One of the results from the qualitative research that was not found in the quantitative research, was that participants in this study struggle to distinguish where and when a situation should be called an emergency. Additionally, participants in this study felt the burden of legal investigations related to deaths and were frustrated by being questioned at the police station.
Based on these results, it is urgent to prepare a system that can correctly determine and help ECF and HCC respond appropriately to emergencies and cope with emergencies effectively. We propose the following: (1) a manual be prepared along with guidelines on how to assess and respond to emergencies; (2) legal grounds for emergencies that can be applied in long-term care services should be established; (3) systematic, compulsory education led by the government needs to be provided to strengthen the coping capacity of workers; (4) standardization of decision-making by establishing a timeline for initiating an emergency call; and (5) considering an increase in the number of nurses.
Conclusions
This study examined the type of emergencies occurring in the elderly receiving care services via ECF and HCC and used a mixed-methods design to analyze how effectively care workers responded to these emergencies. Furthermore, qualitative research allowed the participants to clearly and honestly express their feelings about emergencies and their ability to cope with them. According to our results, there is a difference in the status of emergencies and emergency response capacity according to the type of care service. Finally, we hope to develop and apply a training program for each type of care service, utilizing practical guidelines for emergency response management based on the results of this study. 
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